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(57) ABSTRACT

The disclosure has one object to provide a radiation tomog-
raphy apparatus of a low price that facilitates a design change
of a detector ring to suppress costs of development. The
radiation tomography apparatus according to the disclosure
includes a plurality of modules configured to receive detected
data from different radiation detectors. Then, the modules
each send and receive the detected data to and from one
another, thereby sharing the detected data and counting the
number of coincidence events. That is, when manufacturing
radiation tomography apparatus, merely wiring the coinci-
dence modules achieves implementation of the coincidence
unit. This allows manufacturing the radiation tomography
apparatus without new development of a substrate for per-
forming coincidence. Consequently, the radiation tomogra-
phy apparatus of a low price can be provided with suppressed
costs of the development.

7 Claims, 4 Drawing Sheets
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1
RADIATION TOMOGRAPHY APPARATUS

RELATED APPLICATION

This application is the U.S. National Phase under 35 U.S.C.
§371 of International Application No. PCT/JP2011/005352,
filed on Sep. 22, 2011, the disclosure of which Application is
incorporated by reference herein.

TECHNICAL FIELD

The present invention relates to a radiation tomography
apparatus that images radiation emitted from a subject. In
particular, the present invention is directed to a radiation
tomography apparatus that generates a tomographic image
through performing coincidence.

BACKGROUND ART

Description will be given of a concrete construction of a
conventional radiation tomography apparatus. As illustrated
in FIG. 7, a conventional radiation tomography apparatus 50
includes a top board 52 configured to support a subject M
placed thereon, and a detector ring 62 configured to detect
annihilation radiation pairs. The detector ring 62 has an open-
ing into which the subject M is insertable together with the top
board 52.

When the conventional radiation tomography apparatus 50
is used to determine radiopharmaceutical distribution in the
subject M, the subject M is moved inside the opening of the
detector ring 62. Thereafter, positions of occurrence of anni-
hilation radiation-pairs emitted from the subject M are
imaged, whereby a radiation tomographic image is obtained.
Such a radiation tomography apparatus is referred to as a PET
(positron emission tomography) apparatus. The PET appara-
tus identifies occurrence status of the annihilation radiation-
pairs by counting the number of coincidence events, thereby
obtaining a tomographic image. Here, the coincidence event
represents detection of two rays of radiation at different posi-
tions in the detector ring 62.

The detector ring 62 has radiation detectors arranged annu-
larly. Consequently, an annihilation radiation-pair is detected
coincidentally with different radiation detectors. Each of the
radiation detectors cannot determine whether or not the
detected radiation is derived from the annihilation radiation-
pair. Accordingly, the conventional construction transmits the
detected data received from the radiation detectors to one
substrate 63. See FIG. 8. The substrate 63 receives the
detected data from all the radiation detectors constituting the
detector ring 62. The substrate 63 finds two pieces of the
detected data having coincident detection time. In such man-
ner, one coincidence event is to be found.

The substrate 63 successively finds coincidence events
through checking the detected data, and counts the number of
coincidence events. The number of coincidence events
obtained in such manner is used for generating a tomographic
image. See, for example, Japanese Patent Publication No.
2008-190901A.

PATENT LITERATURE

Patent Literature 1 Japanese Patent Publication No. 2008-
190901A

SUMMARY OF INVENTION
Technical Problem

However, the conventional construction has the following
drawback. Specifically, the conventional construction has dif-

10

15

20

25

30

35

40

45

50

55

60

65

2

ficulty in changing an apparatus design. As illustrated in FIG.
8, the conventional construction includes one substrate 63 for
the detector ring 62, the substrate 63 counting the number of
coincidence events. The number of radiation detectors con-
stituting the detector ring 62 is variable depending on pur-
poses of the apparatus. For instance, a radiation tomography
apparatus for imaging a whole body of a subject includes a
detector ring 62 with approximately one hundred radiation
detectors being arranged annularly. Moreover, a radiation
tomography apparatus for animal experiment includes a
detector ring 62 with approximately eight radiation detectors
being arranged annularly.

The conventional construction needs to prepare one sub-
strate 63 for counting the number of coincidence events for
the detector ring 62. Consequently, upon development of a
new radiation tomography apparatus, it may be necessary to
redesign the substrate 63 for counting the number of coinci-
dence events. It is assumed, for example, that a new radiation
tomography apparatus is to be developed having the detector
ring constituted by fifty radiation detectors arranged annu-
larly. In addition, it is also assumed that such the detector ring
has not been manufactured. The conventional construction
needs to prepare a new substrate 63 that allows counting the
number of coincidence events in the fifty radiation detectors.
This is because no substrate 63 corresponding to such the
detector ring has been designed yet.

In other words, with the conventional construction, the
substrates 63 adaptable to the number of radiation detectors
may be necessarily produced newly upon the development of
the radiation tomography apparatus. Such the circumstance
contributes to increase in cost of the development of the
radiation tomography apparatus.

The present invention has been made regarding the state of
the art noted above, and its one object is to provide a radiation
tomography apparatus of a low price that facilitates a design
change of a detector ring to suppress costs of development.

Solution to Problem

The present invention adopts the following construction
for overcoming the above drawback. That is, one aspect of the
present invention discloses a radiation tomography apparatus
including a plurality of radiation detectors, and a plurality of
modules. The modules are connected to the radiation detec-
tors respectively, and are connected to one another to send and
receive detected data outputted from the radiation detectors
mutually, thereby sharing the detected data and counting the
number of coincidence events.

Operation and Effect

The radiation tomography apparatus according to the
aspect of the present invention includes a plurality of modules
configured to receive the detected data from the different
radiation detectors. Then, the modules each send and receive
the detected data mutually, thereby sharing the detected data
and counting the number of coincidence events. In other
words, a plurality of modules cooperates to function as a
coincidence device that counts the number of coincidence
events. That is, when manufacturing radiation tomography
apparatus, merely wiring the coincidence modules achieves
implementation of the coincidence unit. This allows manu-
facturing the radiation tomography apparatus without new
development of the substrate for performing coincidence.
Consequently, the radiation tomography apparatus of a low
price can be provided with suppressed costs of the develop-
ment.
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Moreover, it is more desirable that the modules of the
radiation tomography apparatus are provided in the radiation
detectors respectively.

Operation and Effect

The above construction is a more detailed construction of
the radiation tomography apparatus according to the present
invention. The modules are provided in the radiation detec-
tors respectively so as to correspond to the radiation detectors
in a one-to-one manner. This ensures to divide a function of
the coincidence device.

Moreover, the radiation tomography apparatus further
includes a clock configured to send time information to the
modules collectively, and the modules determine a coinci-
dence property of the detected data in accordance with the
time information received from the clock. Such is more desir-
able.

Operation and Effect

The above construction is a more detailed construction of
the radiation tomography apparatus according to the present
invention. Each of the modules determines the coincidence
property of the detected data in accordance with the time
information received from the clock. This allows perfor-
mance coincidence accurately in accordance with the time
information with more accuracy.

Moreover, the radiation tomography apparatus includes a
control information setting device configured to send control
information on coincidence to each of the modules collec-
tively, and the modules operate in accordance with the control
information received from the control information setting
device. Such is more desirable.

Operation and Effect

The above construction is a more detailed construction of
the radiation tomography apparatus according to the present
invention. The modules each operate in accordance with the
control information received from the control information
setting device collectively. This allows immediate reflection
of changing the control information to the coincidence
device.

Moreover, in the radiation tomography apparatus, the
detection data is sent from one to the other of two modules
among the modules, the two modules corresponding to the
radiation detectors adjacent to each other in the detector ring
constituted by the radiation detectors arranged annularly, and
the detected data is similarly sent and received repeatedly,
whereby the detected data received from one of the radiation
detector is sent to one of the modules corresponding to the
radiation detector located half the detector ring away. Such is
more desirable.

Operation and Effect

The above construction is a more detailed construction of
the radiation tomography apparatus according to the present
invention. The detected data received from a radiation detec-
tor corresponding to a module is sent up to a module corre-
sponding to a radiation detector located half the detector ring
away. This allows more accurate performance of coincidence
to the modules.

Moreover, it is more desirable that the radiation tomogra-
phy apparatus is used for whole-body subject imaging, breast
imaging, or small animal imaging.

Operation and Effect

The above construction is a more detailed construction of
the radiation tomography apparatus according to the present
invention. The number of radiation detectors constituting the
detector ring is variable among the constructions of such the
apparatus. However, the embodiment of the present invention
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can achieve a coincidence device by merely wiring the mod-
ules. This causes unnecessary development of a new substrate
performing coincidence.

Advantageous Effects of Invention

The radiation tomography apparatus according to the
embodiment of the present invention includes a plurality of
modules receiving detected data from different radiation
detectors, respectively. Then, the modules each send and
receive the detected data mutually, thereby sharing the
detected data and counting the number of coincidence events.
That is, when manufacturing radiation tomography appara-
tus, merely wiring the coincidence modules achieves imple-
mentation of the coincidence unit. This allows manufacturing
the radiation tomography apparatus without new develop-
ment of the substrate for coincidence. Consequently, the
radiation tomography apparatus of a low price can be pro-
vided with suppressed costs of the development.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a function block diagram illustrating a radiation
tomography apparatus according to one embodiment of the
present invention.

FIG. 2 is a perspective view illustrating a radiation detector
according to the embodiment.

FIG. 3 is a plan view illustrating a detector ring according
to the embodiment.

FIG. 4 is a schematic view illustrating a coincidence unit
according to the embodiment.

FIGS. 5 and 6 are schematic views each illustrating opera-
tion of a coincidence module according to the embodiment.

FIG. 7 is a sectional view illustrating a conventional radia-
tion tomography apparatus.

FIG. 8 is a schematic view illustrating the conventional
radiation tomography apparatus.

DESCRIPTION OF EMBODIMENTS

Description will be given of embodiments of the present
invention with reference to drawings.
Embodiment 1

<Construction of Radiation Tomography Apparatus>

Description will be given hereinunder of a radiation
tomography apparatus 9 according to one embodiment of the
present invention with reference to drawings. FIG. 1 is a
function block diagram illustrating the radiation tomography
apparatus 9 according to Embodiment 1. The radiation
tomography apparatus 9 according to Embodiment 1 is used
for whole-body imaging. The radiation tomography appara-
tus 9 includes a top board 10 configured to support a subject
M placed thereon, a gantry 11 with an opening through which
the top board 10 is guided in a longitudinal direction (z-di-
rection) of the top board 10, and a detector ring 12 in a ring
shape provided inside the gantry 11 and configured to guide
the top board 10 in the z-direction. The opening of the detec-
tor ring 12 is cylindrical extending in the z-direction (the
longitudinal direction of the top board 10, i.e., a body-axis
direction of the subject M). Accordingly, the detector ring 12
itself extends in the z-direction. The gantry 11 has the opening
sufficient for accommodating the subject M, into which the
subject M is to be inserted.

The top board 10 can pass through the opening of the
gantry 11 (detector ring 12) in the z-direction, and is movable
forward and backward in the z-direction. A top board moving
mechanism 15 slides the top board 10 as above. A top board
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movement controller 16 controls the top board moving
mechanism 15. The top board movement controller 16 is atop
board movement control device for controlling the top board
moving mechanism 15. The top board 10 slides from outside
the detector ring 12 in its entirety, and one end of the top board
10 is guided into the opening of the detector ring 12.

The detector ring 12 is provided inside the gantry 11 for
detecting annihilation y-ray pairs emitted from the subject M.
The detector ring 12 has a cylindrical shape extending in the
body-axis direction of the subject M, and has a length of
approximately 15 cmto 26 cm. Ring absorbers 13a, 135 cover
both ends of the detector ring 12 in a central axis direction
(z-direction). The absorbers 13a, 135 are made of a material
metal having difficulty in passing through y-rays, thereby
preventing y-rays to enter externally into the detector ring 12.
The absorbers 13a, 1356 remove y-rays, obstructive for imag-
ing a tomographic image D of the subject M, that are gener-
ated outside the detector ring 12. The absorbers 13a, 135 each
have an internal diameter smaller than that of the detector ring
12.

Description will be given next of the radiation detector 1
constituting the detector ring 12. FIG. 2 is a perspective view
illustrating the radiation detector according to Embodiment
1. As illustrated in FIG. 2, the radiation detector 1 includes a
scintillator 2 configured to convert y-rays into fluorescence,
and a light detector 3 configured to detect the fluorescence.
Moreover, a light guide 4 configured to transmit the fluores-
cence is disposed between the scintillator 2 and the light
detector 3.

The scintillator 2 has scintillation counter crystals arranged
two-dimensionally. Each of the scintillation counter crystals
C is composed of Ce-doped Lu,, )Y ,,SiO5 (hereinafter
referred to as LYSO). The light detector 3 allows determina-
tion of an occurrence position of fluorescence about which
scintillation counter crystal emits fluorescence as well as
about intensity of the fluorescence and time when the fluo-
rescence is generated. The radiation detector 1 determines
energy of the detected y-rays from the intensity of the fluo-
rescence, thereby allowing output of data on the energy. Here,
the scintillator 2 having the configuration of Embodiment 1 is
only exemplification of an aspect that may be adopted. Con-
sequently, the configuration of the present invention is not
limited to this.

Description will be given of the detector ring 12. As illus-
trated in FIG. 3 of Embodiment 1, a plurality of radiation
detectors 1 is arranged in a virtual circle on a plane orthogonal
to the z-direction to form a unit ring 125. A plurality of unit
rings 125 is arranged in the central-axis direction (z-direc-
tion) to form the detector ring 12.

A clock 19 sends time information with serial numbers to
a coincidence unit 21. A control information setting unit 23
sends information (control information) on control of the
coincidence unit 21 to the coincidence unit 21. The coinci-
dence unit 21 is to operate in accordance with the control
information. The control information is a set value, such as a
time window and an energy window, referred to upon deter-
mination of the coincidence property. The coincidence unit
21 corresponds to the coincidence device in the present inven-
tion. The control information setting unit 23 corresponds to
the control information setting device in the present inven-
tion.

A radiation pulse calculating unit 20 identifies a position
where the detector ring 12 detected y-rays. Then, information
on the detected position identified by the radiation pulse
calculating unit 20 is sent to the coincidence unit 21. The
radiation pulse calculating unit 20 obtains energy of incident
y-rays in addition to the detected position.
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The coincidence unit 21 receives detected data from the
radiation pulse calculating unit 20. It is conceivable that two
y-rays entering in the detector ring 12 coincidentally is an
annihilation y-ray pair derived from the radiopharmaceutical
in the subject. The coincidence unit 21 counts frequency of
detecting the annihilation gamma-ray pair entering coinci-
dentally for every combination of two scintillation counter
crystals constituting the detector ring 12, and the resultant is
sent to a coincidence data holder 22. Counting the number of
y-rays entering coincidentally is referred to as coincidence.
Here, the coincidence unit 21 uses the time information that
the clock 19 gives to the detected data for determining the
coincident property of the detected data. In such manner, the
coincidence unit 21 counts the number of coincidence events
that radiation enters coincidentally into two of the radiation
detectors 1 constituting the detector ring 12.

Description will be given of the radiation pulse calculating
unit 20 with FIG. 4. As illustrated in FIG. 4, the radiation
pulse calculating unit 20 is constituted by radiation pulse
calculating modules 20a provided in the radiation detectors 1,
respectively. The radiation detectors 1 constitute the detector
ring 12. The radiation pulse calculating modules 20a are
connected to the radiation detectors 1 in a one-to-one manner.
Accordingly, the radiation pulse calculating modules 20qa are
prepared to all the radiation detectors. In addition, each of the
radiation pulse calculating modules 20a stores data (posi-
tional detector data) representing a position of the radiation
detector corresponding to the radiation pulse calculating
module 20q in the detector ring 12. The radiation pulse cal-
culating modules 20a each store different types of detector
positional data. This is because the radiation detectors 1 are
located in different positions in the detector ring 12.

Description will be given next of the coincidence unit 21
with FIG. 4. As illustrated in FIG. 4, the coincidence unit 21
is constituted by coincidence modules 21a each provided in
the radiation pulse calculating modules 20a respectively. The
coincidence modules 21a are connected to the radiation pulse
calculating modules 20q in a one-to-one manner. Accord-
ingly, the coincidence modules 21a are connected to all the
radiation detectors 1 in a one-to-one manner. That is, one
module 21a obtains detected data from one radiation detector
corresponding thereto (specifically, detected data is obtained
through one radiation pulse calculating module 20a). More-
over, another coincidence module 21a obtains detected data
from another radiation detector corresponding thereto (spe-
cifically, detected data is obtained through another radiation
pulse calculating module 20q). The coincidence module 21a
corresponds to the module in the present invention.

Description will be given of operation of the position iden-
tifying unit 20. When detecting y-rays, the radiation detector
1 sends original signals concerning y-ray detection to the
corresponding radiation pulse calculating module 20a. The
radiation pulse calculating module 20q identifies an incident
position in the radiation detector 1 where the y-rays enter in
accordance with the original signals. Thereafter, the radiation
pulse calculating module 204 identifies which position in the
detector ring 12 corresponds to the presently identified inci-
dent position. The position in the detector ring 12 is identified
with the detector positional data. Finally, the radiation pulse
calculating module 204 outputs the detected data to the coin-
cidence unit 21.

Description will be given next of operation of the coinci-
dence unit 21. When receiving the detected data from the
radiation pulse calculating module 20a corresponding to the
coincidence module 214, the coincidence module 214 applies
time information with reference to time information from the
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clock 19. Thereafter, coincidence is performed with the
detected data to which the time information has been applied.

The coincidence module 21a is also connected to another
coincidence module 21a, and accordingly, the detected data
with the applied time information is sent to the other coinci-
dence module 21a. In such manner, the coincidence modules
21a each send and receive the detected data to and from one
another, thereby sharing the detected data and performing
coincidence.

FIG. 5 illustrates sending and receiving of the detected data
among the coincidence modules 21a. For simple explanation,
it is assumed that the coincidence unit 21 is constituted by
four coincidence modules 21a. FIG. 5 illustrates on the left
thereof four coincidence module Ma, Mb, Mc¢, Md based on
the positions of the radiation detectors. In FIG. 5, the coinci-
dence modules Ma, Mb, Mc, Md are each arranged clock-
wisely.

Description will be given of operation of the coincidence
modules Ma, Mb, Mc, and Md. As illustrated in FIG. 5 on the
left thereof, the coincidence modules Ma, Mb, Mc, and Md
send the detected data clockwisely. Specifically, the coinci-
dence module Ma sends the detected data to the coincidence
module Mb, and the coincidence module Mb sends the
detected data to the coincidence module Mc. Then, the coin-
cidence module Mc sends the detected data to the coincidence
module Md, and the coincidence module Md sends the
detected data to the coincidence module Ma. Here, clockwise
sending is performed for expediency of explanation. Alterna-
tively, counterclockwise sending may be performed.

FIG. 5 on the right thereof illustrates the coincidence mod-
ules Ma, Mb, Mc, and Md having received the detected data
from the corresponding radiation pulse calculating modules
20a. In other words, sending and receiving of the detected
data is not performed among the coincidence modules in this
state. Here, the detected data that the coincidence module Ma
receives from the radiation pulse calculating module 20« is
expressed as detected data Da, the detected data that the
coincidence module Mb receives from the radiation pulse
calculating module 20qa is expressed as detected data Db.
Moreover, the detected data that the coincidence module Mc
receives from the radiation pulse calculating module 20« is
expressed as detected data Dc, and the detected data that the
coincidence module Md receives from the radiation pulse
calculating module 204 is expressed as detected data Dd.

FIG. 6 illustrates sending and receiving the detected data
Da, Db, Dc, Dd of the detected data among the coincidence
modules Ma, Mb, Mc, Md. Firstly, as illustrated on the left of
FIG. 6, the coincidence module Ma sends the detected data
Da to the coincidence module Mb, and the coincidence mod-
ule Mb sends the detected data Db to the coincidence module
Mc. Then, the coincidence module Mc sends the detected data
Dc to the coincidence module Md, and the coincidence mod-
ule Md sends the detected data Dd to the coincidence module
Ma.

Atthe time when such sending has been performed (see the
left of FIG. 6), the coincidence module Ma holds the detected
data Da besides the detected data Dd from the coincidence
module Md. Consequently, the coincidence module Ma
allows performing coincidence to the detected data Dd, Da.
This achieves counting the number of annihilation y-ray pairs
entering in two radiation detectors corresponding to the coin-
cidence modules Md, Ma.

Similarly, at the time when such sending has been per-
formed (see the left of FIG. 6), the coincidence module Mb
holds the detected data Db besides the detected data Da from
the coincidence module Ma. In addition, the coincidence
module Mc holds the detected data Dc besides the detected
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data Db from the coincidence module Mb. The coincidence
module Md holds the detected data Dd besides the detected
data Dc from the coincidence module Mc.

Accordingly, at the time when such sending has been per-
formed (see the left of FIG. 6), the coincidence module Mb
allows performing coincidence to the detected data Da, Db,
and the coincidence module Mc allows performing coinci-
dence to the detected data Db, Dc. Moreover, the coincidence
module Md allows performing coincidence to the detected
data Dc, Dd.

Thereafter, as illustrated in the right of FIG. 6, the coinci-
dence module Ma sends the detected data Dd to the coinci-
dence module Mb, and the coincidence module Mb sends the
detected data Da to the coincidence module Mc. Then, the
coincidence module Mc sends the detected data Db to the
coincidence module Md, and the coincidence module Md
sends the detected data Dc to the coincidence module Ma.

At the time illustrated in the left of FIG. 6, the coincidence
module Ma holds the detected data Da besides the detected
data Dc from the coincidence module Md. Consequently, the
coincidence module Ma allows performing coincidence to
the detected data Da, Dc. This achieves counting the number
of'annihilation y-ray pairs entering in two radiation detectors
corresponding to the coincidence modules Ma, Mc.

Similarly, at the time illustrated in the right of FIG. 6, the
coincidence module Mb holds the detected data Db besides
the detected data Dd from the coincidence module Ma. In
addition, the coincidence module Mc holds the detected data
Dc besides the detected data Da from the coincidence module
Mb. The coincidence module Md holds the detected data Dd
besides the detected data Db from the coincidence module
Me.

Accordingly, at the time illustrated in the right of FIG. 6,
the coincidence module Mb allows performing coincidence
to the detected data Db, Db, and the coincidence module Mc
allows performing coincidence to the detected data Da, Dc.
Moreover, the coincidence module Md allows performing
coincidence to the detected data Db, Dd.

As noted above, among the coincidence modules Ma, Mb,
Mc, and Md, one module sends the detected data to another
module, the one and the other modules corresponding to the
adjacent radiation detectors 1 in the detector ring 12. Simi-
larly, such sending and receiving is repeatedly performed. As
a result, the detected data received from a radiation detector
corresponding to a module is sent to a module corresponding
to a radiation detector located half the detector ring away.
This allows performing coincidence to every combination of
the radiation detectors. At this time, sending and receiving is
performed between the coincidence modules Ma, Mb, Mc,
and Md adjacent to each other. Moreover, one-way and
chained sending of the detected data is performed so as the
detected data not to be sent to its source coincidence module.
Here, the coincidence modules adjacent to each other mean
coincidence modules corresponding to adjacent radiation
detectors 1.

The coincidence modules 21a each send the coincidence
data to the coincidence data holder 22. An image generating
section 25 obtains the tomographic image D of the subject M
in accordance with the coincidence data held in the coinci-
dence data holder 22.

Description will be given next of operation of the clock 19.
Upon sending the time information to the coincidence unit 21,
the clock 19 sends the time information to all the coincidence
modules 21a collectively. Consequently, the coincidence
modules 21a each ensure to recognize current time. More-
over, the coincidence modules 21a sends the obtained time
information to the radiation pulse calculating modules 20a
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respectively corresponding to the coincidence modules 21a.
The radiation pulse calculating modules 20a operate in accor-
dance with the time information.

Similarly, upon sending the control information to the
coincidence unit 21, the control information setting unit 23
sends the control information to all the coincidence module
21a collectively. This ensures to control operation of the
coincidence modules 21a.

The radiation tomography apparatus 9 includes a main
controller 41 configured to control each section en bloc, and
a display unit 36 configured to display configured to display
a radiation tomographic image. The main controller 41 has a
CPU, and provides each section 16, 19, 20, 21, 23, 25 by
executing various programs. The each section may be divided
into a control device assigned to the section. A console 35
inputs operation by an operator to each section 16, 19, 20, 21,
23, and 25.

<Operation of Radiation Tomography Apparatus>

Description will be given next of operation of the radiation
tomography apparatus. As illustrated in FIG. 1, the subject M
is inserted into the detector ring 12 to conduct an inspection
with the construction of Embodiment 1. Then, detection of an
annihilation gamma-ray pair emitted from the subject M
starts. From this time, the coincidence modules 21a start
transferring the detected data mutually. The coincidence
module 21a sends to another coincidence module 21a the
detected data obtained from radiation pulse calculating mod-
ule 20a by itself and the detected data received from another
coincidence module 21a. The coincidence module 21a per-
forms coincidence along with such operation. Then, the
image generating section 25 obtains a tomographic image
representing radiopharmaceutical distribution within the sub-
jectin accordance with the coincidence data generated by the
coincidence unit 21. The display unit 36 displays the tomo-
graphic image, and an inspection is completed.

As noted above, the radiation tomography apparatus 9
according to the embodiment of the present invention
includes a plurality of coincidence modules 21a receiving the
detected data from different radiation detectors 1. The coin-
cidence modules 21a each send and receive the detected data
to and from one another, thereby sharing the detected data and
counting the number of coincidence events. That is, a plural-
ity of coincidence modules 21a cooperates to function as the
coincidence unit 21 counting the number of coincidence
events. In other words, when manufacturing radiation tomog-
raphy apparatus 9, merely wiring the coincidence modules
21a achieves implementation of the coincidence unit 21. This
allows manufacture of the radiation tomography apparatus 9
without new development of the substrate for coincidence.
Consequently, the radiation tomography apparatus 9 of low
costs can be provided with suppressed costs of the develop-
ment.

Moreover, the coincidence modules 21a are provided in the
radiation detectors 1 respectively so as to correspond to the
radiation detectors 1 in a one-to-one manner. This ensures to
divide a function of the coincidence device 21.

Each of the coincidence modules 21a determines the coin-
cidence property of the detected data in accordance with the
time information received from the clock 19 collectively. This
allows performing coincidence in accordance with the time
information with more accuracy.

Moreover, in the above embodiment, the coincidence mod-
ules 214 operate in accordance with the control information
received from the control information setting unit 23 collec-
tively. This allows immediate reflection of changing the con-
trol information to the coincidence unit 21.

The above construction is a more concrete construction of
the radiation tomography apparatus 9 according to the
embodiment of the present invention. The detected data
received from one radiation detector 1 corresponding to one
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coincidence module 21a is sent to one coincidence module
21a corresponding to a radiation detector 1 located half the
detector ring 12 away. This allows more accurate perfor-
mance of coincidence to the modules.

The present invention is not limited to the above construc-
tion, but may be modified as under.

(1) The above construction is an apparatus for imaging a
whole body of a subject. However, the present invention is
limited to such the construction. The present invention is
applicable to an apparatus for imaging a head of a subject, or
an apparatus for breast imaging. Moreover, the present inven-
tion is applicable to an apparatus for imaging small animals.
The number of radiation detectors constituting the detector
ring is variable among the constructions of such the appara-
tus. However, the embodiment of the present invention can
achieve a coincidence device by merely wiring the modules.
This causes unnecessary development of a new substrate that
performs coincidence.

(2) In the above construction, the radiation detectors 1
correspond to the coincidence modules 21a respectively.
However, the present invention is not limited to the construc-
tion. Alternatively, a plurality of (e.g., two) radiation detec-
tors 1 correspond to the coincidence module 21a. The radia-
tion tomography apparatus 9 may have such a construction. In
this case, the radiation pulse calculating modules 20a may
correspond to the radiation detectors 1 in a one-to-one man-
ner or to the coincidence modules 214 in a one-to-one man-
ner. Especially, with the apparatus having a plurality of unit
rings 125, a plurality of radiation detectors 1 laminated in the
z-direction may be assigned to one coincidence module 21a.

(3) In each of the foregoing embodiments, the scintillation
counter crystal is composed of LYSO. Alternatively, the scin-
tillation counter crystal may be composed of other materials,
such as LGSO (Luy_xG,45105) or GSO (Gd,Si0;). This
may achieve a low price radiation detector.

(4) The optical detector in each of the foregoing embodi-
ments is constituted by a photomultiplier tube. However, the
present invention is not limited to this. A photodiode, an
avalanche photodiode, a semiconductor detector, or the like
may be used instead of the photomultiplier tube.

Industrial Applicability

As described above, the present invention is suitable for a

radiation tomography apparatus for medical use.

REFERENCE SIGN LIST

1 radiation detector

12 detector ring

19 clock

21 coincidence unit (coincidence device)

21a coincidence module (module)

23 control information setting unit (control information
setting device)

The invention claimed is:
1. A radiation tomography apparatus, comprising:
a plurality of radiation detectors; and
a plurality of modules, wherein
the modules are connected to the radiation detectors
respectively, and are connected to one another, and
the modules send and receive detected data outputted from
the radiation detectors mutually, thereby sharing the
detected data and counting the number of coincidence
events.
2. The radiation tomography apparatus according to claim
1, wherein the modules are provided in the radiation detectors
respectively.
3. The radiation tomography apparatus according to claim
1, further comprising:



US 9,086,491 B2

11

aclock configured to send time information to the modules
collectively, wherein

the modules determine a coincidence property of the
detected data in accordance with the time information
received from the clock.

4. The radiation tomography apparatus according to claim

1, further comprising:

a control information setting device configured to send
control information on coincidence to each of the mod-
ules collectively, wherein

the modules operate in accordance with the control infor-
mation received from the control information setting
device.

5. The radiation tomography apparatus according to claim

1, wherein

the detector ring is constituted by the radiation detector

arranged annularly, and

12

the detection data is sent and received between the two
modules corresponding to the radiation detectors adja-
cent to each other, and the detected data is similarly sent
and received repeatedly, whereby the detected data
received from one of the radiation detector is sent to one
of the module corresponding to the radiation detector
located half the detector ring away.
6. The radiation tomography apparatus according to claim
1, wherein
the radiation tomography apparatus is used for imaging a
whole-body of the subject, for imaging a head of the
subject, for breast imaging, or for small animal imaging.
7. The radiation tomography apparatus according to claim
5, wherein
the modules perform one-way and chained sending of the
detected data.



